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ground: Several reports have suggest-

link between infection with Borrelia
dorferi (the spirochete causing Lyme
se} and development of cutaneous

non-Hodgkin’s lymphoma (CBCL).
vthods: We did a correlation analysis of
)CL and Lyme disease using data from the
rveillance, Epidemiology and End Results
ogram and from the Centers for Disease
:ntrol and Prevention. Results: We could
t demonstrate a geographic correlation
tween incidence rates of Lyme disease
d CBCL. Conclusion: This observation
ggests that infection with B. burgdorferiis
t a major risk factor for CBCL in the USA.
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introduction

The spirochete Borrelia burgdorferi has
en suggested as a potential causal agent in
mary cutaneous B-cell non-Hodgkin’s
nphoma (CBCL) [1]. Most infections with
burgdorferi temain subclinical, but when
nptomatic, typical manifestations include
te and chronic skin rashes, arthritis and
ious neurologic deficits (e.g. facial nerve
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palsy and meningism). This clinical picture
is commonly referred to as Lyme disease [2].
In some cases B. burgdorferi induces chronic
inflammation of the skin with dense lym-
phocytic infiltration followed by atrophic
changes known as chronic atrophic acroder-
matitis [3]. Foreign agents, such as tattoo
dyes and infections, may induce benign lym-
phoproliferative reactions in the skin that,
histologically, resemble cutaneous lympho-
mas [4]. Such cutaneous psecudolymphomas
are initially oligo- or polyclonal, but may
upon continuous stimulation become mono-
clonal, and it is possible that, in rare in-
stances, CBCL may ultimately develop
through mechanisms similar to those de-
scribed for other B-cell lymphomas [5].
There is some evidence to suggest that
B. burgdorferi may be associated with
CBCL. First, several patients with chronic
atrophic acrodermatitis followed by CBCL
have been reported in the literature [6]. Sec-
ond, a German study found serological evi-
dence of B. burgdorferi infection in all of 4
CBCL patients examined [7]. Finally, Cer-
roni et al. {1] have recently demonstrated
DNA from B. burgdorferi in 9 (18%) of 50
CBCLs in Graz, Austria. In contrast to these
European findings, however, B. burgdorferi
could not be demonstrated with immunohis-
tochemical techniques in a series of 5 Ameri-
can cutaneous immunocytoma patients [8].
The present investigation was undertaken to
assess temporal changes in the incidence of
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CBCL in the USA and to determine whether
recent incidence patterns of Lyme disease in
the USA correlate geographically with inci-
dence rates of CBCL.

Materials and Methods

Using data from the Surveillance, Epide-
miology and End Results program [9], we
calculated age-standardized (US population
1970) incidence rates of CBCL among white
people in the USA for the period 1973-1996.
According to the International Classification
of Disease, second edition, we considered a
case to be CBCL if the anatomical site was
between 440 and 449 (skin) and histology
was 9590-9595, 9670-9698 or 9711-9714
(non-Hodgkin’s lymphoma except mycosis
fungoides, Sézary syndrome and other T-cell
lymphomas). For the correlation analysis we
calculated age-standardized incidence rates
of CBCL for the period 1992-1996 in 11
geographic areas: San Francisco, Connecti-
cut, Detroit, Hawaii, Towa, New Mexico,
Seattle, Utah, Atlanta, Los Angeles and San
José-Monterey. Incidence rates of Lyme dis-
ease for these 11 geographic areas were ob-
tained from the Centers for Disease Control
and Prevention [10] and were used to con-
struct 11 pairs of incidence rates of CBCL
and Lyme disease. The correlation between
rates was assessed by Spearman’s rank corre-
lation test [11].
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Fig. 1. Age-standardized (US population 1970) incidence rates of

CBCL in the USA, 1973-1996.

Results

Based on a total of 940 cases of CBCL
(519 men and 421 women), the age-stan-
dardized incidence of CBCL increased con-
siderably during the 24-year study period,
ie. from 0.10 to 0.35 per 100,000 in men
and from 0.06 t0 0.22 per 100,000 in women
between 1973-1976 and 1993-1996 (fig. 1.
This corresponds to an annual increasc In
incidence of 6.3% in men and 5.5% in wom-
en (linear regression: Pirend <0.05 for each
sex). The reported incidence of Lyme disease
in the USA has increased steadily since
1991, when a standard case definition for
Lyme disease was first introduced, ranging
from approximately 3.6 per 100,000 popula-
tion in 1991 to 6.4 per 100,000 population in
1998. Age-standardized rates for CBCL did
not correlate with incidence rates of Lyme
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Fig. 2. Incidence rates of CBCL by incidence rates of 1.y
in 11 geographic areas of the USA.
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